LITE I Data Sheet

OPTOELECTRONICS

Photocouplers
LTV-330J-FC series

LTV-330J-FC series

2.5 Amp Output Current IGBT Gate Driver Optocoupler with Integrated (Vce)
Dlesaturation Detection, UVLO Fault Status Feedback and Active Miller
Clamping

1. DESCRIPTION

The LTV-330J is an advanced 2.5 A output current, easy-to-use, intelligent gate driver which makes IGBT V¢ fault protection compact,
affordable, and easy-to implement. Features such as integrated Vce detection, under voltage lockout (UVLO), “soft” IGBT trun-off, isolated

open collector fault feedback and active Miller clamping provide maximum design flexibility and circuit protection.

The LTV-330J contains an AlGaAs LED. The LED is optically coupled to an integrated circuit with a power output stage. LTV-330J is ideally
suited for driving power IGBTs and MOSFET used in motor control inverter applications. The voltage and current supplied by these
optocouplers make them ideally suited for directly driving IGBTs with ratings up to 1200 V and 150 A. For IGBTs with higher ratings, the
LTV-330J can be used to drive a discrete power stage which drives the IGBTs gate. The LTV-330J has an insulation voltage of Viorm = 1414

VpEAk-

The Optocoupler operational parameters are guaranteed over the temperature range from -40°C ~ +105°C.

1.1 Features 1.3 Functional Diagram

B 2.5 Amaximum peak output current
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B 200 ns maximum propagation delay + * =
. . S ‘ i uvLo
H 100 ns maximum pulse width distortion (PWD) \ } |
6,7 \ |
B 50 kV/us minimum Common Mode Rejection (CMR) at ANODE o } 4

o
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< Vour
Vem =1500 V CATHODEoSi}E: <
LED1 ‘ - 1 DESAT
B Icc = 4.5 mA maximum supply current } @7{
B Wide Vcc operating range: 15 to 30 Volts (Vcc) } T ﬁ 912
\ . I ‘ v,
B Guaranteed performance over temperature -40°C ~ +105°C. SHIELD .
B MSL Level 1 Veiawe }
2
W Safety approval: Ve, 0] | 10 v
} LED2 hd CLAMP
- UL/ cUL Recognized 5000 Vrus/1 min (To be continued __ .
g rums/ ( ) FAULT oi w\i 16 %
- |EC/EN/DIN EN 60747-5-5 Viorm = 1414 Vpeak(To be continued) |
1.2 Applications } 7
\
B Isolated IGBT/MOSFET gate drive i I 15
YO SHiEwD Veo
B Industrial inverters and Uninterruptible power supply (UPS)
B AC and Brushless DC motor drives A 0.1uF bypass Capacitor must be connected between Pin 5 and 8.
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Pin | Symbol ‘Description

1w Ve 16 | 1 Vs Input Ground
2 Vcer Positive input supply voltage (3.3 Vto 5.5V)
2 | Vea Vieo | 15 Fault output. FAULT changes from a high impedance state to a logic low
output within 5 ps of the voltage on the DESAT pin exceeding an internal
3 |FAULT DESAT | 14 3 FAULT reference voltage of 7 V. FAULT output is an open collector which allows
the FAULT outputs from all LTV-333J in a circuit to be connected together
4 Vs Veez | 13 in a “wired OR” forming a single fault bus for interfacing directly to the
micro-controller.
5 | CATHODE Vee | 12 4 Vs Input Ground
5 CATHODE | Cathode
6 | ANODE Vour | 11
6 ANODE Anode
7 | ANODE Ve | 10 7 ANODE Anode
8 CATHODE | Cathode
| 8 | CATHODE Vee | 9 | 9 Vee Output supply voltage
10 VeLave Miller cIamp
11 Vour Gate drive voltage output
12 | Vee Output supply voltage
13 | Veez Positive output supply voltage
Desaturation voltage input. When the voltage on DESAT exceeds an
14 | DESAT internal reference voltage of 6.5 V while the IGBT is on, FAULT output is
changed from a high impedance state to a logic low state within 5 ys.
15 |v LED anode. This pin must be left unconnected for guaranteed data sheet
LEP performance. (For optical coupling testing only)
16 | Ve Common (IGBT emitter) output supply voltage
1.5 Truetable
I UVLO(Vce-VE) DESAT Function FAULT Output Vour
ON Active Not Active High Low
ON Not Active Active(with DESAT fault) Low(Fault) Low
ON Not Active Active(no DESAT fault) High(or no fault) High
OFF Active Not Active High Low
OFF Not Active Not Active High Low
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1.6 Ordering Information

LTV-330J is UL Recognized with 5000 Vrms for 1 minute per UL1577.

Option Tape & IEC/EN/DIN/EN .
Part number | Package 60747-5-5 Quantity

(VPR method b)

Reel

45 per tube

Customized

Others
suffix

LTV-330J-FC

850 per reel

Location at
lower right of
tape

To order, choose a part number from the part number column and combine with the desired option from the option column to form an

order entry.

Example 1:

LTV330J-V-FC to order product of SOP-16 Surface Mount package in Tube packaging(Quantity: 45pcs per tube) with IEC/EN/DIN EN

60747-5-5 Safety Approval (Ver method b).

Example 2:

LTV330JTP1-V-FC to order product of SOP-16 Surface Mount package in tape& reel packaging with IEC/EN/DIN EN

60747-5-5 Safety Approval (Ver method b).

Above option datasheets are available. Please contact your LITEON sales representative or authorized distributor for information.

Example 3:

LTV-330J-TP1-FC to order product of SOP-16 Surface Mount package in tape& reel packaging with IEC/EN/DIN EN

60747-5-5 Safety Approval (Without Vpr method b).

Above option datasheets are available. Please contact your LITEON sales representative or authorized distributor for information.
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2. PACKAGE DIMENSIONS

2.1 LTV-330J-FC

L D]E DATE CODEX1

BB D FACTORY CODE*2
Hologen Free OPTION'3

PART_NUMBER*4

Q VDE OPTION*S

7.50£0.30

10.30£0.30 8.58+0.30

2.60%0.20
\

0.6 MIN.
10.40+£0.30

(@)
+
(@)
=
~
(@)
=+
=
(@)

Notes :
*1. 2-digit Year code and 2-digit work week.
*2. Factory identification mark
(W : Changzhou).
*3. Halogen free
*4.  Part number
*5.  VDE option

Dimensions are in Millimeters and (Inches).
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3. TAPING DIMENSIONS

3.1LTV-330J-TP1

PO P2 61.55+0.05 %
R EEEIEER IR
F:::::‘:::::ﬂ FeETFHonnanl ‘ ‘ b
o [LI W T o[ T | |
I s R B | | )
! ‘ ! ‘ : ‘ A
YT Y T T T
] ‘ Il ] ‘ Il
M::U:U:U:}U:U:U:UJ AR 1
©1.50£0.05
P1
0.4£0.05

T o | | |

Description Dimension in mm (inch)
Tape wide w 24+0.3 (0.94)
Pitch of sprocket holes Po 4+0.1 (0.15)
) F 11.5+0.1 (0.452)
Distance of compartment
P, 2+0.1 (0.079)
Distance of compartment to compartment Py 16+0.1 (0.63)

3.3 Quantities Per Reel

Package Type LTV-330J

Quantities (pcs) 850

Part No. : LTV-330J-FC series
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4. |EC/EN/DIN EN 60747-5-5 Insulation Characteristics

Isolation characteristics are guaranteed only within the safety maximum ratings which must be ensured by protective circuits in

application.
o Characteri- .
Description Symbol ! ‘ Unit
stics
Installation classification per DIN VDE 0110/39, Table 1 -V
for rated mains voltage < 150 Vms -V
for rated mains voltage < 300 Vms oIV
for rated mains voltage < 600 Vs o
for rated mains voltage < 1000 Vims
Climatic Classification 40/100/21
Pollution Degree (DIN VDE 0110/39) 2
Maximum Working Insulation Voltage Viorm 1414 Vpeak
Input-to-Output Test Voltage, Method b *a,
. . . . VPR 2651 Vpeak
Viorm % 1.875 = Vpgr, 100% Production Test with t, = 1 sec, Partial Discharge <5 pC
Input-to-Output Test Voltage, Method a *a,
S Vpr 2262 Vpeak
Viorm % 1.6 = Vpg, Type and Sample Test, tn = 10 sec, Partial Discharge <5 pC
Highest Allowable Overvoltage (Transient Overvoltage, ti = 60 sec) Viotm 8000 Vpeak
Safety Limiting Values (Maximum values allowed in the event of a failure)
Case Temperature Ts 175 °C
Input Current *b Is, INpUT 400 mA
Output Power *b Ps, output 1200 mw
Insulation Resistance at Ts, Vio = 500 V Rs =10° Q

*a. Refer to the front of the optocoupler section of the current catalog, under Product Safety Regulations section, IEC/EN/DIN EN
60747-5-5, for a detailed description.

*b. Ratings apply to all devices except otherwise noted in the Package column.
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5. Insulation and Safety Related Specifications

Part number Symol | LTV-330J Units Conditions

Minimum External Air Measured from input terminals to output terminals, shortest distance

Gap L(101) 8.3 mm

(External Clearance) through air.

Minimum External Measured from input terminals to output terminals, shortest distance
Tracking L(102) 8.3 mm

path along body.
(External Creepage)

Minimum Internal Through insulation distance, conductor to conductor, usually the direct

Plastic Gap 0.5 mm | distance between the photoemitter and photodetector inside the

(Internal Clearance) .
optocoupler cavity.

Tracking Resistance DIN IEC 112/VDE 0303 Part 1
(Comparative CTI >175 \%
Tracking Index)

Isolation Group Illa Material Group (DIN VDE 0110, 1/89, Table 1)

Part No. : LTV-330J-FC series
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6. RATING AND CHARACTERISTICS

6.1 Absolute Maximum Ratings

Parameter Symbol Min Max Unit Note

Storage Temperature Tstg -55 +125 °C —
Operating Temperature Topr -40 +105 °C —
Output IC Junction Temperature T, — 125 °C —
Average Forward Input Current Ie — 25 mA 3
Reverse Input Voltage Vg — 5 \% —
Peak Transient Input Current lr(TRAN) — 1 A 1
“High” Peak Output Current loH(PeAK) — 25 A 2
“Low” Peak Output Current loL(PeAK) — 25 A 2
Positive Input Supply Voltage Veer -0.5 7 Vv

FAULT Output Current leauLT 8 mA

FAULT Pin Voltage VEauLt -0.5 Veer \Y,

Total Output Supply Voltage (Vec2—Ver) -0.5 35 \Y —
Negative Output Supply Voltage (Ve-Veg) -0.5 15 \%

Positive Output Supply Voltage (Vee2—Ve) -0.5 35-(Ve-Ver) \%

Output Voltage Vo(peak) -0.5 35 \Y —
Peak Clamping Sinking Current Iciamp — 1.7 A

Miller Clamping Pin Voltage Veiamp -0.5 Veez \%

DESAT Voltage Vpesar Ve Ve+10 \%

Power Dissipation P 150 mw —
Output Power Dissipation Po — 600 mw —
Lead Solder Temperature (10s) Tsol — 260 °C —

Note: Ambient temperature = 25°C, unless otherwise specified. Stresses exceeding the absolute maximum
ratings can cause permanent damage to the device. Exposure to absolute maximum ratings for long periods of

time can adversely affect reliability.
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6.2 Recommended Operating Conditions

Parameter Symbol Min Max Unit
Operating Temperature Ta -40 105 °Cc
Total Output Supply Voltage (Veca-Ver) 15 30 \Y;
Negative Output Supply Voltage (Ve-Veg) 0(-0.5) 15 \%
Positive Output Supply Voltage (Veez-Ve) 15(-0.5) 30- (Ve-Ver) \%
Input Current (ON) IFLoN) 8 12 mA
Input Voltage (OFF) Vr©oFF) -3.6(0) 0.8 \%

6.3 ELECTRICAL OPTICAL CHARACTERISTICS

Input Forward Voltage Ve 1.2 1.37 1.8 \% le=10mA
Input Forward Voltage AVe/
-1.237 mV/°C | Ir=10mA
Temperature Coefficient AT
Input Reverse Voltage BVg 5 \% Ir=10pA
Input | Input Threshold Current
leLn 25 6 mA lo=0A, Vo >5V
(Low to High)
Input Threshold Voltage
VEnL 0.8 1.26 Y,
(High to Low)
Input Capacitance Cin 33 pF f=1MHz,Ve=0V
lraucr = 1.1 mA, Veer
0.4 Y,
FAULT Logic Low Output =55V
VFAULT
Voltage lraucr = 1.1 mA, Veer
04 \%
=33V
Vraur = 5.5V, Veer =
Output 0.5 A
FAULT Logic High Output 5.5V
IrauLT
Current VEauLT = 3.3 V, Vcer =
0.3 UA
3.3V
High Level Supply Output Open, 8
lecan 2.4 4.5 mA
Current lr=71to0 16 mA

Part No. : LTV-330J-FC series
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Output Open,
Low Level Supply Current lecal 2.5 4.5 mA
Ve=0to +0.8 V
High Level Output -1.0 Vo=Vcc2—1.5V 4
lon A 19
Current 25 Vo=Vecz—4V 2
1.0 Vo=Vee+15V 4
Low Level Output Current lou A 20
2.5 Vo=Ve +4V 2
High Level Output Veea - Veea - lo=-100 mA,
Von \Y 17 5
Voltage 1.3 1.0 I =10 mA
lo =100 mA, 6,7,8,
Low Level Output Voltage VoL 0.1 0.25 \% 18
le=0mA 22
Clamp Low Level Sinking
|(;|_ 0.5 1.1 A VtCIamp = 20V
Current
Blanking Capacitor
lche -0.13 -0.24 | -0.33 mA Vpesar =2 V 8.9
Charging Current
Blanking Capacitor
IbscHe 10 30 mA Vpesar =7V
Discharge Current
7
DESAT Threshold VDESAT 6 6.5 7.5 \Y Vccz - VE > VUVLO-
Clamp Pin Threshold
VtCIamp 2.0 \Y
Voltage
Vuvio+ | 10.5 116 | 125 v Vo > 5V, I = 10 mA 6,8,10
UVLO Threshold 1
Vovo. | 9.2 103 | 111 % Vo <5V, I =10 mA 22 ’
UVLO Hysteresis UVLO 13 \Y ( Vuovios = Vuvio)

Part No. : LTV-330J-FC series
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6.4 SWITCHING SPECIFICATION

Parameter Min. | Typ. . | Unit | Test Condition | Figure |
Propagation Delay Time to 12,14
teLH 50 200
High Output Level
Propagation Delay Time to
tpHL 50 200
Low Output Level R,=100Q,
23
Pulse Width Distortion PWD -80 80 Cy =10 nF, 13,16
. . f=10 kHz,
Propagation delay difference ns
Duty Cycle = 50%
between any two parts or PDD -100 100 15,16
Ir =10 mA,
channels
Vccz =30V
Output Rise Time (10 to 90%) Tr 50
23
Output Fall Time (90 to 10%) Tf 50
DESAT Sense to 90%VO Coesar = 100 pF, Rg =10 Q,
tbEsAT(90%) 0.5 us
Delay Cg =10 nF, Vcc2 =30V
DESAT Sense to 10%VO Copesar = 100 pF, Rg =10 Q,
toesAT(10%) 3 us
Delay Cg=10nF, Vcc2 =30V
CDESAT =100pF,R|: =21 kQ,
DESAT Sense to Low Level
tDESAT(FAULT) 0.5 us Ce=1nF,Rg=10Q, 17
FAULT Signal Delay
Cg =10 nF, Vceo = 30V
CDESAT =100 pF,RF =2.1 kQ,
DESAT Sense to DESAT Low
tDESAT(LOW) 0.25 us Rg =10 Q, Cg =10 nF, 18
Propagation Delay
Vccz =30V

Part No. : LTV-330J-FC series
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DESAT Input Mute tbESAT(MUTE) 15 26 40 us 19

Ta=25°C, Ir =10 mA,
15 kV/us | Vem =1500 V, Veez =300V,

Re=2.1kQ, Ce =15 pF
Common mode transient

|CMH]| 20,23
immunity at high level output
Ta=25°C, Ir =10 mA,

50 kV/IJS VCM = 1500 V, Vccz =30 V,

Rg=2.1 kQ, C.:ZlnF

Ta=25°C,VE=0V,
15 kV/us | Vewm = 1500V, Veee =30V,

Re=2.1kQ, Ce =15 pF
Common mode transient

|CML| 21
immunity at low level output
Ta=25°C, Ve=0V,

50 kV/ys | Vem =1500 V, Ve =30V,

RF:2.1 kQ, CF=1nF

1. All Typical values at Ta = 25°C and Vcc — Vee = 30 V, Ve — Vee = 0V ; unless otherwise specified; all minimum and maximum
specifications are at recommended operating condition.

2. Maximum pulse width = 10 ps.

This value is intended to allow for component tolerances for designs with Io peak minimum = 1.0 A.

3. This supply is optional. Required only when negative gate drive is implemented.

4. Maximum pulse width = 50 ps.

5. See the Slow IGBT Gate Discharge During Fault Condition section in the applications notes at the end of this data sheet for
further details.

6. 15 V is the recommended minimum operating positive supply voltage (Vccz - Vi) to ensure adequate margin in excess of the
maximum Vyvi o+ threshold of 12.5V. For High Level Output Voltage testing, VOH is measured with a dc load current. When driving
capacitive loads, Vou Will approach Vcc as lon approaches zero units.

7. Maximum pulse width = 1.0 ms.

8. Once Vo of the LTV-330J is allowed to go high (Vcez - Ve > Vuvio+), the DESAT detection feature of the LTV-330J will be the
primary source of IGBT protection. UVLO is needed to ensure DESAT is functional. Once Vcc; is increased from 0 V to above

VuvLo+ DESAT will remain functional until Ve, is decreased below Vyyio-. Thus, the DESAT detection and UVLO features of the

Part No. : LTV-330J-FC series
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LTV-330J work in conjunction to ensure constant IGBT protection.

9. See the DESAT fault detection blanking time section in the applications notes at the end of this data sheet for further details.

10. This is the “increasing” (i.e. turn-on or “positive going” direction) of Vccz - Ve

11. This is the “decreasing” (i.e. turn-off or “negative going” direction) of Vcc2 - Ve

12. This load condition approximates the gate load of a 1200 V/150A IGBT.

13. Pulse Width Distortion (PWD) is defined as |tpr. - teun| fOr any given unit.

14. As measured from Ig to Vo.

15. The difference between tpn. and ten between any two LTV-330 parts under the same test conditions.

16. As measured from ANODE, CATHODE of LED to VOUT

17. This is the amount of time from when the DESAT threshold is exceeded, until the FAULT output goes low.

18. This is the amount of time the DESAT threshold must be exceeded before Vour begins to go low, and the FAULT output to go
low. This is supply voltage dependent.

19. Auto Reset: This is the amount of time when Vour will be asserted low after DESAT threshold is exceeded. See the Description
of Operation (Auto Reset) topic in the application information section.

20. Common mode transient immunity in the high state is the maximum tolerable dVcw/dt of the common mode pulse, Ve, to
assure that the output will remain in the high state (i.e., Vo > 15V or FAULT > 2 V).

21. Common mode transient immunity in the low state is the maximum tolerable dVcm/dt of the common mode pulse, Vcw, to assure
that the output will remain in a low state (i.e., Vo < 1.0 V or FAULT < 0.8 V).

22. To clamp the output voltage at Vcc - 3 Vgg, @ pull-down resistor between the output and Vee is recommended to sink a static
current of 650 pA while the output is high. See the Output Pull-Down Resistor section in the application notes at the end of this data
sheet if an output pull-down resistor is not used.

23. Split resistors network with a ratio of 1:1 is needed at input LED1. See Figure 13. together.

Part No. : LTV-330J-FC series
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6.5 PACKAGE CHARACTERISTICS

Test Condition

Withstand Insulation Test RH < 40-60%,

Viso 5000 — — \% 1,2
Voltage t=1min, Ta = 25°C,
Input-Output Resistance Ri-o — 10° — Q V.0 =500V DC 1
Input-Output Capacitance Cio — 1.3 — pF f=1MHz, Tp = 25°C 1

Note.1. According to UL1577, each Photocoupler is tested by applying an insulation test voltage 6000Vgrums for 1 second (leakage
current less than 10uA). This test is performed before the 100% production test for partial discharge

Note.2. This is a two-terminal measurement: pins 1-8 are shorted together and pins 9-16 are shorted together.
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ANODE
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Vieo

DESAT
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[z

Figure 1 :

Von Test Circuit

FAULT

Ve

CATHODE

ANODE

ANODE

CATHODE

0.1pF

Vel 16

Vo[ 35 ]
DESAT | 14
13

15V Pulsed |

Lo

30v

Ve[ 12 }——
Vour [ 11 |——
Ve | 10

Ve[ ®

Figure 3 : lon Test Circuit

10mA

ﬁﬁﬁﬁ@ﬂﬂ

Vea

FAULT

Ve

CATHODE

ANODE

ANODE

CATHODE

_loaw

Figure 5 : Iccan Test Circuit

3o0v

Photocouplers
LTV-330J-FC series

v %[

[2 | Veu Vieo [ 15

[3 |FAuT DESAT [ 14 —— _|ow
[&]v

['5 | cATHODE

"6 | ANODE

[7 | ANODE

['8 | CATHODE

Figure 2 : VoL Test Circuit

En
[2]Veu
[z |FAUT
]
[[5 | cATHODE
["6 | ANODE
[7_| ANODE
[(8"| cATHODE
Figure 4 : loL Test Circuit
=l %[5
[2]Vea Vo[ 15]
[5 |FAuT DESAT [ 14 }—— _[O-1uF
[a]w Vee: | 13
[[5 | caTHODE Ve [ 12—
['6_|ANODE Vour [ 11] 0.1uF 30v
[7 | AnopE A
[(8 | cATHODE Ve

Figure 6 : IccaL Test Circuit
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1|V Ve[ 16
A Ve 16— [1]
I: e leve
(2] Ve Vo [ 15 ] [ [2]vea Vio [ 15] w
FAULT 0.14F
FAUTT 0.1pF [3|FAULT DESAT | 14 _ |0
[ |FAULT DESAT | 14 _ |9 —.
e s Veez
] v [V ey M [a]w ‘e
['5_| cATHODE Ve [12 ['5 | cATHODE Ve
6 lour
['6 | ANODE Vo [11] 0auF 30v ['6 | ANODE V. 300
7_| ANODE Ve [ 10 T (7| AnoDE Voo
10mA
GZE CATHODE Ay ['8 | cATHODE Ve | @
Figure 7 : IcHe Test Circuit Figure 8 : IpscHe Test Circuit
EuN V) e —
[2]Ve Vio [ 18]
FAUT IF
[ |FAuLT DESAT | 14 }—— _|o1uF
- — -
[a]w tf ]
[[5 | cATHODE 3 /' \ 90%
|
| 0,
[& | ANODE y 50%
|
i 0,
7 | ANODE Vour / § 10%
!
!
8 |CATHODE tPLH 3 tPHL
10mA, 10kHz, !

50% Duty Cycle

IF =10 mA

(f =10k HZ,duty = 50%,tr = tf = 5ns or less)

Figure 9 : tpLH , tPHL , tr, tr Test Circuit

|
—1 % Ve[ 16 i F tpEsAT(LOW)
2 |Vea Vieo | 15 %
R‘=z.1m% '
t 3 |FAULT DESAT [14 }——— _|0apuF CoEsAT(10%)
C R
Vo
[ g IV Ve [18}——————
sv(* ) — -\ 90%
tDESAT(90%
» [ 5 |CATHODE Vee [ 12— 90%) o
10
Vour E tRESET(FAULT)
6 | ANODE Vour [ 11— 0.14F 30V [—
100 — FAULT
ANODE \% T K~ 50%
7] e | 10 tDESAT(FAULT)
| FmE A \I 10nA — i
s—{ 8 | CATHODE Ve| 9 d tpesat(muTe)

(f =10k HZ,duty = 50%,ir = tf = 5ns or less)
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Figure 10 : toesar fault Test Circuit

v %[ — v Ve[16 F—
5V 5V —
P [2 | Vea Vio [ 15 o {2 |V Vio [ 15 ]
SCOPE SCOPE o
o5t —{ 3 |FAULT DESAT [ 14 ] Co1sp —{ s |FAuLT DESAT | 14 |——¢
or InF t‘{ “ v E 30V or 1nF L{ v v, E 30V
o >—{ 5 | CATHODE Vee [12 F—— ) +—{ 5 | CATHODE Vi [ 12—
100 100
+—{6 | ANODE Vour [ 11— +—{ 6 | ANODE Vour [ 11—
3600 J’ O1uF_ 3600 { O1uF
W —{ 7 | ANODE Vesue [ 10— A t+—{ 7 | ANODE Ve [ 10 F——
10nF 10nF
7_;7 {78 | CATHODE Ve[ 0 | I 747 ["8 | cATHODE Ve | 0 ] E
) - ) =
Y U
Ve, V.
Figure 11 : CMR Test Circuit LED2 ON Figure 12 : CMR Test Circuit LED2 OFF
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Figure 13 : CMR Test Circuit LED1 ON
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Figure 14 : CMR Test Circuit LED1 OFF
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8. TEMPERATURE PROFILE OF SOLDERING
8.1 IR Reflow soldering (JEDEC-STD-020C compliant)

One time soldering reflow is recommended within the condition of temperature and time profile shown below. Do not solder more than three

times.
Preheat
- Temperature Min (Tsmin) 150°C
- Temperature Max (Tsmax) 200°C
- Time (min to max) (ts) 90+30 sec
Soldering zone
- Temperature (T.) 217°C
- Time (t) 60 ~ 100 sec
Peak Temperature (Tp) 260°C
Ramp-up rate 3°C / sec max.
Ramp-down rate 3~6°C/ sec
20sec.
‘ Ramp-up TP 260°C
- TL217°C
8 Tsmax 200°C Ramp-down
Q
S
E Tsmin 60-100 sec
g 150C tL (Soldering)
e
O
|_
25°C S —
. 60-120sec Time (sec)
/ ts (Preheat)
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8.2 Wave soldering (JEDEC22A111 compliant)
One time soldering is recommended within the condition of temperature.
Temperature: 260+0/-5°C
Time: 10 sec.
Preheat temperature:25 to 140°C

Preheat time: 30 to 80 sec.

i
300
260+0/-5C Wave temperature
© 2507
§ First wave Second wave
+ 200
O
o +200°C/sec
a
-5°C
5 150 /sec
\©
+2°C/sec
100—
<«— Preheat zone
50 —

8.3 Hand soldering by soldering iron

Allow single lead soldering in every single process. One time soldering is recommended.
Temperature: 380+0/-5°C

Time: 3 sec max.

9. Notes:

Specifications of the products displayed herein are subject to change without notice.

The products shown in this publication are designed for the general use in electronic applications such as office automation
equipment, communications devices, audio/visual equipment, electrical instrumentation and application. For equipment/devices
where high reliability or safety is required, such as space applications, nuclear power control equipme nt, medical equipment, etc,
please contact our sales representatives.
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